IT is difficult to realize the tremendous strides that surgery has made since the end of the last century, and even those of us who have seen the changes'that have taken place are perhaps barely conscious of the progress that has been made. How great it is we cannot appreciate until we begin to compare the surgery of to-day with that of forty years ago and, remembering how relativelv little we knew then, recall one by one the discoveries that have since been made and stand out like milestones on the road of surgical progress. But in no branch of surgery has diagnosis been brought to such a high degree of accuracy as in the diseases of the urinary tract, and when we review its history and rapid development we may well regard the time before this centurv dawned as the dark age of urology.
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IT is difficult to realize the tremendous strides that surgery has made since the end of the last century, and even those of us who have seen the changes'that have taken place are perhaps barely conscious of the progress that has been made. How great it is we cannot appreciate until we begin to compare the surgery of to-day with that of forty years ago and, remembering how relativelv little we knew then, recall one by one the discoveries that have since been made and stand out like milestones on the road of surgical progress. But in no branch of surgery has diagnosis been brought to such a high degree of accuracy as in the diseases of the urinary tract, and when we review its history and rapid development we may well regard the time before this centurv dawned as the dark age of urology.
Lister laid the foundation of modern surgery, and had it not been for his great work the striking advances in urology would not have been possible. But while we acknowledge our great debt to him let us remember also what we owe to our physicists and biochemists. His'work prepared the soil, but they by the results of their research sowed the seeds whence sprang new means of diagnosis, new forms of treatment, and new methods for the investigation and care of patients before and after operation. For as we look back we see that since the principles of antisepsis and asepsis were established the outstanding factors in urological progress have been the discovery of the X-rays and, later, pyelography, the remarkable developments in the cystoscope, the tests for renal efficiency and the medical treatment of urinary infections.
X-RAYS
The X-rays were discovered in 1895 and Maclntyre (1896) of Glasgow obtained the first positive radiogram of a renal calculus in the following year, but it was a considerable time before radiography became reliable. Even in 1907, one of the most prominent radiologists in New York said that in the minds of many there was considerable' uncertainty as to the practical value of the X-rays in the diagnosis of urinary calculi. Many mistakes were made of both commission and omission, shadows due to other causes were attributed to calculi, while calculi of relatively slight density could not be demonstrated AUG.-UROL. 1 620 Proceedings of the Royal Society of Medicine 14 and so were overlooked. These mistakes were partly due to relatively crude apparatus, but mainly to uncertainty as to the exact position of the kidney and ureter in any individual case. This generally had to be assumed, and consequently the relation of a suspicious shadow to the kidney or ureter was largely a matter of conjecture. Chastening experience showed that a dogmatic report on the X-ray examination was seldom possible, and few radiologists were inclined to commit themselves beyond saying that the shadow appeared to be in the position of the kidney or ureter and that it was probably a calculus. Tuffier as long ago as 1897 tried to meet the difficulty by loading a ureteric catheter with a metal stylet, passing it up to the pelvis of the kidney and then having the X-ray examination made. Few surgeons, however, followed his example and there was little progress until Hurry Fenwick (1905) introduced a bougie that was opaque to the X-rays. This was a great improvement on the metal stylet and the principle was soon applied to ureteric catheters. It then became possible to demonstrate with reasonable certainty whether a shadow was or was not in the position of the kidney or in the line of the ureter. This was of great importance and much was gained, but mistakes still arose, for such a shadow was not necessarily within the kidney or ureter, it might lie behind or in front of them and be due not to a calculus but to some other cause, such as a calcareous gland. It was not long, however, before this aspect of the problem was solved by stereoscopy. The introduction of catheter pyelography in 1906 led to a still greater accuracy which reached a very high standard when intravenous pyelography was generally adopted.
The first deliberate operation for uncomplicated renal calculus was performed by Henry Morris in 1880 . But at this time, and until the last century was drawing to a close, the diagnosis was based solely on clinical evidence, the most important features being the character and position of the pain and the presence of haematuria. The operation was therefore primarily exploratory, and in a number of cases it was negative and no calculus could be found. Sometimes the diagnosis was wrong, sometimes although the diagnosis was correct the stone was small and buried in the kidney substance, or it had passed down the ureter. Now, however, the presence and exact position of a calculus can be determined with a certainty and precision that were unknown even twelve years ago, when we first heard of the possibilities of intravenous pyelography. It is interesting to turn for a few moments to the operative treatment of stone in the ureter. In 1892 Cabot said that practically, in adults, the lower 3-4 in. of the ureter could not be reached from in front by an extraperitoneal incision, and he suggested that a calculus in this position might be approached from behind by a modified Kraske incision with removal of the coccyx and part of the sacrum. I have seen the ureter explored through an incision in the ischiorectal fossa, while in women calculi at the lower end of the ureter were frequently removed through the vagina. It was not until 1910 that the abdominal extraperitoneal route was found to be practical, when Gibson described an operation through an incision parallel to and above Poupart's ligament. This was subsequently modified by Kidd (1913) , and in 1914 Judd wrote his paper on the exposure of the ureter extraperitoneally through a mid-line incision. These papers founded the present technique of operations on the pelvic part of the ureter, but some surgeons were loth to abandon the intraperitoneal route and for a time preferred to expose the ureter by performing a laparotomy and incising the peritoneum lying over it.
PYELOGRAPIIY
In its early days catheter pyelography was not devoid of risk, for collargol was employed as the opaque medium and unfortunately it led to a fatal issue in certain cases in which the pelvis was overdistended and as a result calices were ruptured and pyelovenous backflow followed. This difficulty was overcome by substituting for collargol a solution of sodium bromide or iodide which, though not quite so opaque to the X-rays, was innocuous and proved satisfactory. But though ascending pyelography proved very valuable in the diagnosis of obscure cases it was not always applicable, because it necessitates the passage of a catheter up the ureter to the renal pelvis. This is not always desirable, and the presence of a stricture or a calculus in the ureter may make it impossible. Further, a catheter pyelogram only shows the outline of the pelvis and calices when they are arti-15 Section of Urology 621 ficially distended by the injection of fluid from below, and it does not give a true picture of the pelvis and calices as thev are being filled by the flow of urine from the kidney. The brilliant discovery of intravenous pyelography in 1929, twenty-three years later, was a great advance, and it is difficult to overestimate the important part it now plays in the diagnosis of surgical conditions of the kidney and ureter.
The modern urinary surgeon would regard an operation on the kidney as unthinkable unless either intravenous or catheter pyelograms or both had previously been made. Apart, however, from the help it affords in the diagnosis of such conditions as carcinoma, tuberculosis or hydronephrosis, pyelography has done much to throw light on cases which, otherwise, would remain difficult and obscure. Forty years ago cases of haematuria and renal pain which could not be explained were described as svmptomless haematuria and nephralgia, but now, in consequence of our increased knowledge and in particular because of the assistance given by the X-rays and pyelography, these terms have largely ceased to exist.
RENAL EFFICIENCY
"Remember the other kidney." MIany years ago Harold Barnard concluded a lecture on nephrectomy with these words. The warning may perhaps puzzle the young surgeon of to-day. for he accepts as a matter of course the various pre-operative tests and examinations of the second kidney, which tell him whether it is healthy or diseased, and whether it is equal to the task of performing the function of both kidneys if the first be removed. But when that lecture was given we had none of the tests for renal efficiencv that are now used, radiology was in its infancy, pyelography was unknown, and death from uramia was a very real risk. In some cases the remaining kidney was seriously diseased, in others it was atrophic, and in yet other cases it was absent and the one and only kidney the patient possessedl had been removed. In order to prevent this catastrophe, many surgeons made a practice of palpating the second kidney before removing the one which was obviously diseased. Some did this after opening the abdomen, and if they were satisfied with the information they obtained they then proceeded to perform an abdoininal nephrectomy. But before long this was abandoned, largely because of the risk of peritonitis. More commonly a preliminary lumbar incision was made on the sound side through which the kidney could be examined. Yet again, some surgeons, after making a lumbar incision over the affected kidney, opened the peritoneum and passed a hand across the abdomen to palpate the other. But these methods did little more than enable the surgeon to know that a second kidnev was present and that it was neither grossly nor irregularly enlarged nor atrophic. Cystoscopy was of no great avail apart from revealing the orifice of a second ureter and jets of urine coming from it. We cannot wonder therefore that the first twenty-four hours after the operation were anxious ones for the surgeon, or that if he saw the patient during this time his first question was the amount of urine that had been passed.
The first tests for renal efficiency were based on the excretion of certain dyes, apart from cryoscopy, Ambard's co-efficient and others which had only a short vogue. Methylene blue was suggested by Achard and Castaigne in 1897, but it was slow and unreliable, and was superseded by indigo-carmine some six years later. This has proved of great value, and its rapid excretion and the simplicity of the test make it particularly useful when nephrectomy has to be performed in an emergency. Phenolsulfonephthalein was introduced bv Rowntree and Geraghty in 1910 and has found great favour in the United States of America, but it has not been employed extensively in this country.
An important advance along fresh lines was made in 1920 when MacLean and de Wesselow announced their urea concentration test. This, in combination with the estimation of the blood urea, is of great importance in making a prognosis, particularly when prostatectomy is under consideration, and these tests have proved of very great value. PROSTATIC 
OBSTRUCTION
The developments that have taken place in the treatment of prostatic obstruction make one of the most interesting chapters in the progress of urinary surgerv. For many years regular catheterization had been the routine, substituted occasionally by permanent 622 Proceedings of the Royal Society of Medicine 16 suprapubic drainage. Catheter life, as it was called, has been strongly condemned, and it has even been stated that patients who are wholly dependent on the catheter are not likely to survive for more than two years. This is not the case, provided that adequate precautions are taken and the patients are under careful supervision. Many who possessed average intelligence and submitted to the necessary discipline lived on in good health and comfort. Sir Buckston Browne had two patients who lived to be a hundred, although for the last twenty years of their lives they passed all their urine by catheter, and in common with other urinary surgeons I have performed prostatectomy upon patients who had led a catheter life for many years whose urine was clear and free from pus.
But on the other hand there are obvious disadvantages. It is very irksome for the patient to find himself dependent on a catheter and to have to perform the ritual every six hours. The prevention of infection calls for very careful supervision by his doctor in the early days, and strict obedience on the part of the patient to the instructions given to him.
There are, however, some cases in which catheter life is unsuitable or even impossible.
The urethra may be a difficult one and the passage of the catheter far from easy. The patient may be clumsy with his fingers or very short-sighted. Stone may be a complication, or possibly carcimona or papilloma of the bladder, the prostate may be vascular and bleed readily, or the patient may have important attacks of intravesical hiemorrhage.
In 1893, White tentatively suggested castration as a possible cure for the enlarged prostate. This was taken up by a number of surgeons, and in 1896 Cabot collected and reviewed 203 cases. His report was verv unsatisfactory, for he found that 39 of the 203 patients, 19-2%, had died shortly after the operation, real successes were few, and serious mental disturbance was not uncommon. Happily this mutilating procedure was soon abandoned.
Suprapubic prostatectomy was first performed by Belfield in the U.S.A. and McGill in this country, and later Fuller and Guiteras developed its technique, but it was not widely practised until after 1901. In this year Freyer started his campaign and by persistent advocacy and repeated publication of his results he made suprapubic prostatectomy the standard surgical treatment of the enlarged prostate in this country. But although Freyer reported in 1904 that he had operated upon 107 cases with 10 deaths the general mortality was heavy, some patients died from haemorrhage and others from infection, but the most frequent cause of death was uraemia. Little or no consideration was given to the efficiency of the kidneys and, as we have seen, the various means of estimating it were not developed until later. Little was done to prepare the patient for the operation, and not uncommonly prostatectomy was performed during an attack of acute retention. This was remarkable, for the older surgeons who had had a wide experience of treating prostatic patients by catheterization were keenly alive to the danger of suddenly evacuating a grossly distended bladder which might have contained a large amount of residual urine for many weeks or even months.
At a meeting of the American Surgical Association in 1909 Stillman drew attention to preliminary drainage of the bladder in cases of serious sepsis, and quoted MacEwan who had drained an inifected bladder through the perineum before performing perineal prostatectomy. His remarks, which were supported by Bevan, excited considerable interest.
A number of surgeons began to practise the two-stage operation, notably Pilcher (1912) and Lilienthal (1912) , and in 1917 Gardner was able to report that he had operated on 81 cases in this way without a death. The operation became very popular, and in some clinics it became the custom to carry out preliminary drainage in all cases.
Meantime in 1917 Pilcher emphasized the importance of decompression, or emptying the bladder by slow degrees, either by catheter or a suprapubic tube. I'his was quickly accepted and put into general practice, for although the mortality associated with the actual removal of the prostate had been greatly reduced, surgeons were much concerned by the large number of patients who died after the first stage of the operation before any attempt was made to remove the prostate. The procedure was greatly facilitated by the introduction of suprapubic puncture with the insertion of a de Pezzer catheter, and by the apparatus devised by van Zwalenburg (1920) or its modifications.
The adoption of decompression when called for, either by catheter or through a suprapubic puncture, and the discovery of the tests for renal efficiency, particularly those Secion of Urology 623 for estimatinig the retention and excretion of nitrogen, stand out as landmarks in the history of prostatectomy. Other important features in its progress are certain details in techilique which were graduially evolved to meet important complications. Hamorrhage was one of these, and it led to the introduction of Pilcher's bag. Hagner had invented one three years before, in 1914, but they both had the disadvantage that the lower end of the bag dilated the compressor urethrae when traction was applied. This gave rise to some loss of control over the urine when the bladder began to regain its normal function, and both patient and surgeon were disconcerted to find that difficulty in expelling urine from the bladder was replaced by a varying degree of incontinence. Fullerton's modification, however, has overcome this difficulty. Stricture at the bladder neck was occasionally a tiresome sequel of the operation. In order to prevent it and at the same time control haemorrhage, and also infection, Thomson-Walker (1919-20) designed his open operation, and finally Harry Harris (1928 Harris ( , 1929 of Sydney described the one which gave such remarkably good results in his hands. 'T'he latter is a great advance on previous operations and as its technique is mastered it attracts an increasing number of supporters because of the ease and rapidity of the patient's recovery and also perhaps because it accords more closely with the art of modern surgery.
Another minor point in technique, but one which has proved of great value, is the preliminary ligature of the vas on each side. This little operation when performed accurately eliminates the possibility of epididymitis which, apart from the pain and discomfort to which it gives rise, may prove a serious-tomplication in old and feeble subjects.
This brief review of the history of prostatectomy would be incomplete unless it included a reference to resection by diathermy. In skilled hands this has proved particularly useful when the prostate is small or when the obstruction is caused by a middle lobe. But irn this country suprapubic prostatectomy remains the operation of choice when the gland is much enlarged.
THlE CYSTOSCOPE
In the early part of this address I referred to the dark age of urinary surgery. The expression is perhaps a not unfair dcscrition of the days before the X-rays were discovered or before radiology was in its stride, when cystoscopy was limited to a few pioneers and the cystoscope itself was regarded by many surgeons, not without some justification at that time, as a dangerous toy.
It was not until 1898 that the cold lamp was discovered, and it did not come into general use until some years later. Great care had to be taken to prevent a burn and the subsequent ulceration of the bladder which would occur if the lamp of the cystoscope were allowed to remain in contact with the bladder wall for any length of time. Other improvements followed one by one. 'I'he advent of the irrigating cystoscope was a great boon, for until then the bladder had to be washed out through a catheter. This often meant the repeated withdrawal and reinsertion of the cystoscope, particularly in cases of haemorrhage or when turbid urine was descending from one or both kidneys. In these circumstances a satisfactory view of the bladder could only be obtained with great difficulty and the expenditure of much time and patience, and sometimes not at all. The double catheterizing cystoscope, the operating cystoscope and finally the combined cystoscope and posterior urethroscope were outstanding achievements. In the meantime great progress had been made in the lenses and the optical system generally, with the result that a far clearer definition and a wider field were obtained. Thus by gradual steps the modern cystoscope has been evolved, and it is difficult for those who did not experience the difficulties of cystoscopy and the limitations of the cystoscope in former days to understand fully the progress that has been made.
One of the greatest triumphs in the history of bladder surgery was the destruLction of vesical papilloinata by diathermy, which was introduced by Beer in 1910. Until then the only means of treating them was bv performing a suprapubic cystotomv, and twisting them off if they had a pedicle or excising the part of the bladder mucosa to which they were attached. The substitution of diathermy through the cystoscope for a suprapubic operation was a tremenwous advance. How great it wvais can only be realized by those who 624 Proceedings of the Royal Society of Medicine 18 saw these cases when the only method-of treating recurrences was by further operations, whereas now all that is necessary is a simple treatment which can be given in the consulting room or the out-patient department. Indeed, if a recurrence were seen in an early stage, it was often left until it became of some considerable size because nothing short of a further suprapubic operation could be done. I remember one patient who had already been operated upon no less than nine times by different surgeons, and needless to say her case was complicated by a large incisional hernia.
Before leaving the bladder a brief reference must be made to Coffey's work on the transplantation of the ureters into the pelvic colon, and more particularly perhaps to its importance in relation to malignant disease of the bladder, and its value both as a preliminary to total cvstectonmy and as a palliative when the growth is too advanced for a radical operation. As an example of its success in the latter condition reference may perhaps be made to the case of a woman from whom I had removed the right kidney two years previously for calculous pyonephrosis. She returned with a rapidly growing carcinoma of the bladder which caused intense frequency and pain on micturition with haematuria. A radical operation was out of the question, but transplantation of the left ureter into the pelvic colon gave her complete relief until her death six months later. A point of special interest was the great dilatation of the ureter which, owing to obstruction by the growth, was an inch in diameter, yet there was no evidence of an ascending renal infection after the operation, and convalescence was entirely uneventful. I mention this case because it was the first in which I had performed Coffey's operation, and, remembering the pain and distress which are associated with the final stages of carcinoma of the bladder, I was profoundly impressed by the comfort it gave to this patient and her gratitude for what had been (lone. TIIE URETIIROSCOPE I do not propose to dwell on the developmenit and increasing use of the posterior urethroscope, or on its importance in the diagnosis and treatment of certain conditions, but it is not possible to conclude this short address without referring in some detail to the anterior urethroscope. One of the considerable thanges that has taken place in hospital practice during the last forty years is the reduction in the number of patients who present themselves with strictures of the urethra that are severe and almost impermeable or associated with important complications. Reference to the records of the London Hospital shows that during the vear 1897 no less than 50 cases of stricture were operated upon, 45 by internal and 5 by external urethrotomy, but in 1937 there were only 4, all treated by internal urethrotomy. Even more striking perhaps are the records of cases of perineal abscess and extravasation of urine. In the former year there were 19 cases of perineal abscess and 6 of extravasation, in the latter there was one solitary case of perineal abscess. In addition to the above, 27 cases were treated by dilatation under an anaesthetic in 1897 and 16 in 1937. These figures are very remarkable, and as the great majority of strictures are due to gonorrhoea we must go back forty years or more and consider the treatment of gonorrhoea in those days. It was limited almost entirely to drugs and local injections of astringent or antiseptic lotions by a hand syringe. It is not surprising therefore that a considerable number of patients were uncured, and we can sympathize with Ricord's remark that he pictured hell as a place where he was surrounded by patients suffering from an uncured gleet. M/Ietal dilators were used occasionally in intractable cases, if the patient were sufficiently persevering to continue his attendance; otherwise no instrument was passed. After a varying length of time many patients gave up all treatment and did not come under observation again until they began to find difficulty in micturition, or retention or other complications had supervened.
Urethroscopes in those days were primitive and urethroscopy was practised by very fewv, and I may add that on not more than three or four occasions during my time as a dresser and house-surgeon did I see one used in the hospital, either in the out-patienit department or in the operating theatre.
It was only when the urethroscope was modified by Wyndham-Powell to allow airdistension that it became of real value. Then it became possible not only to diagnose 19 Section of Urology 625 and treat with far greater accuracy local lesions such as infected follicles, but to discover areas of local infiltration which lirnited the expansion of the urethra under air-distension, and treat them bv full dilatation with a Kollmann dilator. If such an area is allowed to remain untreated, it becomes the precursor of a fibrous stricture, but given appropriate treatment it will disappear and no stricture will follow. The value of the urethroscope in this respect was summed up by Frank Kidd who said that with this instrument the course of a stricture could be followed from its birth until at the hands of the Kollmann dilator it met its death. In this way the urethroscope has played an important part in the reduction of the number of strictures seen to-day.
If we turn to the complications, perineal abscess, urinary fistulae, and extravasation andt cellulitis, we find another explanation, that of infection and sepsis, and in these cases it is by no means necessary that the stricture should be so tight as to be almost impermeable. Although forty years ago the principles of antisepsis and asepsis were generally accepted, they were not alwavs strictly observed even in the operating theatre, and they were sadly neglected where the bladder and uretlhra were concerned. Catheters and bougies were kept in a wooden box and often enough the only preparation they had before use was a brief bath in a solution of boric acid. The senior surgeon for whom I dressed was accompanied on his visit to the wards by a theatre attendant who carried in front of him, suspended by a strap round his neck, an assortment of instruments on a wooden tray covered by green baize, not unlike the pedlar of former times. Among those instruments were steel dilators, and they were picked up and passed into the bladder without any form of antiseptic preparation. Boric acid was the only drug in use as a urinary antiseptic, and it is not surprising that urinarv fever and cystitis should have been rife.
When we look back on those days and the scanty regard that was paid to surgical cleanliness we find a ready explanation for the cases of perineal abscess and extravasation of urine and cellulitis that so frequently occurred.
The treatment of the urethra to-day is very different. Adequate precautions are taken against infection, the urethra is carefully irrigated, and every instrument introduced into il is sterilized. Instances of uriniarv fever are very rare in relation to the large number of cases now treated in urological clinics and out-patient departments, and the fact that so much instrumentation can be done without ill-effects is a striking testimony to the progress that has been made during the last forty years.
Little reference has been made to internal medication and the use of urinary antiseptics in the treatment of infection and its prophylaxis as they have been discussed recently by this Section, but it is hardly necessary to emphasize their value and the importance of their contribution to the general advance that has been made in urology.
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